Lowering the isoelectric point of the Fv portion of recombinant immunotoxins leads to decreased nonspecific animal toxicity without affecting antitumor activity.
Recombinant immunotoxins are genetically engineered proteins in which the Fv portion of an antibody is fused to a toxin. Our laboratory uses a 38-kDa form of Pseudomonas exotoxin A termed PE38 for this purpose. Clinical studies with immunotoxins targeting CD25 and CD22 have shown that dose-limiting side effects are attributable to liver damage and other inflammatory toxicities. We recently showed that mutating exposed surface neutral residues to acidic residues in the framework region of the Fv portion of an immunotoxin targeting CD25 [anti-Tac(scFv)-PE38] lowered its isoelectric point (pI) and decreased its toxicity in mice without impairing its cytotoxic or antitumor activities. We have now extended these studies and made mutations that change basic residues to neutral or acidic residues. Initially the pI of the mutant Fv (M1) of anti-Tac(scFv)-PE38 was decreased further. Subsequently, mutations were made in two other immunotoxins, SS1(dsFv)-PE38 targeting ovarian cancer and B3(dsFv)-PE38 targeting colon and breast cancers. We have found that all these mutant molecules fully retained specific target cell cytotoxicity and antitumor activity but were considerably less toxic to mice. Therefore, lowering the pI of the Fv may be a general approach to diminish the nonspecific toxicity of recombinant immunotoxins and other Fv fusion proteins without losing antitumor activity.